Transcriptional modulation of some Staphylococcus aureus iron-regulated genes during growth in vitro and in a tissue cage model in vivo.
Staphylococcus aureus can proliferate in iron-limited environments such as the mammalian host. The transcriptional profiles of 460 genes (iron-regulated, putative Fur-regulated, membrane transport, pathogenesis) obtained for S. aureus grown in iron-restricted environments in vitro and in vivo were compared in order to identify new iron-regulated genes and to evaluate their potential as possible therapeutic targets in vivo. Iron deprivation was created in vitro by 2,2-dipyridyl, and in vivo, S. aureus was grown in tissue cages implanted in mice. Bacterial RNA was obtained from each growth condition and cDNA probes were co-hybridized on DNA arrays. Thirty-six upregulated and 11 downregulated genes were commonly modulated in animals and in the low-iron medium. Real-time PCR confirmed the iron-dependent modulation of four novel genes (SACOL0161, 2170, 2369, 2431) with a Fur box motif. Some genes expressed in the dipyridyl medium were not expressed in vivo (e.g., copA, frpA, SACOL1045). Downregulated genes included an iron-storage protein gene and genes of the succinate dehydrogenase complex, reminiscent of a small RNA-dependent regulation thus far only demonstrated in Gram-negative bacteria. The expression of iron-regulated genes in distinct low-iron environments provided insight into their relative importance in vitro and in vivo and their usefulness for vaccine and drug development.